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A Study on the Development of Shrink Wrapping M/C

C. M. Lee(Mech. Design & Manuf. Eng. Dept. , Changwon National Univ.), . S. Song'(Mech. Design
& Manuf. Eng. Dept. , Changwon National Univ.)

ABSTRACT

This study presents development of a machine for shrink wrapping of cans or drink bottles with thermoplastic
films. The accurate position-control, the safety factor of chains, the reduction-ratio of the chain and gear, the
appropriate heating temperatuce for banding vinyl are discussed for the optimum shrink wrapping M/C design
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Fig. 1 Process drawing (Shrink wrapping M/C)
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Fig. 3 Detail drawing (Shrink wrapping M/C)

3.1.1 Main frame
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Fig. 4 Analysis result of static displacement
(Frame)

Table 1 A result of static analysis (Frame)

FZE X% [ 94 [ F95F [, A8
2 o] [mm} [mm] Mpa] | " "
5,200 0.00243 0.884 2319

Table 1014 Hi= whel Zo] U= 0.00243,
Hd$FHL 058101 ¢rAEL 23192 € M/Co
Frameo] +A%E & 5 Uch
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Table 2 A result of dynamic analysis (Frame)

Mode | . Frequeéncy. Mode | . Frequency
number [Hz] number [Hz]
1 2.7807¢+002 6 6.6381e+002
2 3.0874e+002 7 7.4770e+002
3 4.1230e+002 8 7.4940e+002
4 5.0297e+002 9 8.2085¢+002
5 5.4412¢+002 10 9.5273e+002
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3.1.2 Cross-bar Part
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Fig. 5 Analysis result of static displacement
(Cross-bar)

Table 3 A result of static analysis (Cross-bar)

FEE X5 | A99A | A9e9 [
Z 0] fmm)] [mm] Mpa] * | T
1910 0.00642 0.581 351.1

Table 4 A result of dynamic analysis (Cross-bar)

Mode Frequency- Mode - Frequency @
number [Hz] | number| = [Hz]

1 9.5222¢+001 6 2.5586e+002

2 1.2294¢+002 7 3.0341e+002

3 1.8954e+002 8 3.2155e+002

4 2.2238e+002 9 3.2540e+002

5 2.2258e+002 10 3.4148e+002
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3.1.3 Wrapping bar part
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Fig. 6 Analysis result of static displacement
(Wrapping-bar )

Table 5 A result of static analysis (Wrapping-bar)

FZEE XS | Hd¥Ey | Aded R
— ‘._—g

Zolfmm] {mm] [Mpal
1,006 0.0103 0.908 224.6

Table 6 A result of dynamic analysis (Wrapping-bar)

Mode Frequency Mode Frequency
number [Hz] number [Hz}
1 9.7131e+001 6 2.1461e+002
2 9.8692¢+001 7 2.3327e+002
3 1.7588e+002 8 2.7220e+002
4 1.9271e+002 9 2.7902e+002
5 2.1369e+002 10 2.8214e+002
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Table 7 Reduction gear ratio

1>

HZ lanen|znan "}gi-} %

PART (Kg) AR {m/min)
MOTOR 36/39
CROSS BAR | 506 | #111.55 | 39/34 | 0.32 | 26.67
INFEEDING
BELT 38+9 9134 20/37 } 0.35 271
CARD
INFEEDING 64 | 913745 { 39/34 | 0.31 { 26.67
BELT
WRAPPING
BELT PART 342 137 39/34 | 0.31 | 26.67
WRAPPING
L BAR PART 15 $131.7 | 32/16 69.34
CARD
FEEDING 10 | 9121.62 | 39/34 26.67
BELT
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Table 8 Result of safety factor (chain)

el S | M|c A
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PART )| min) m | e D)
CROSS RS50x1d
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